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According  the  the  terns  of  Contraot  N6onr-277,  Task 
Order  No.  I,  NR -033 -004,  the  work  to  be  performed  by 
the  Contractor  shall  oonsist  of  the  following: 

1.  The  Contractor  shall  furnish  the  neoessary  personnel 
and  facilities  for,  and,  in  aooordanoe  with  any  instructions 
issued  by  the  Scientific  Offioer  or  his  authorized  represen¬ 
tative  shall 

(a)  oonduot  surveys  and  res ear oh,  and  analyze  and 
compile  data  and  technical  information,  prepare 
material  for  oharts,  manuals  and  reports,  and 
foster  the  training  of  military  and  civilian 
personnel  in  the  following  fields  of  ooeanography; 

permanent  currents; 

interaction  of  the  sea  and  atmosphere,  including 
wind  waves,  swell  and  surf; 
distribution  of  organisms; 

characteristics  of  the  sea  bottom  and  beaohes; 
tides,  tidal  currents  and  destructive  sea  waves; 
and 

physios  and  distribution  of  sea  and  terrigenous 
ioe*; 

and  perform  the  following  work  in  particular; 

(1)  (Confidential) 

(2)  oolleotion  of  analyses  of  bathythermograph 
observations**;  and 

(3)  oonduot  of  a  wave  measurement  program  in  the 
Atlantlo. 


(1) 

(ii) 

(ill 

‘fc 


(vi) 


*  Research  in  connection  with  relations  between  North 
Atlantlo  sea  ioe  and  Arotlo  weather  was  transferred  to  Task 
Order  V<ef  Contraot  N6onr-277-on  May  If,  1949^ and  will  be 
reported  ina  separate  Periodic  status  Report. 


**  The  tabulation  and  filing  of  bathythermograph  observations 
was  transferred  to  Task  Order  71  of  Contraot  Noonr-277  on 
May  15*  1949.  Observations  received  and  prooessod  during  the 
fourth  quartor  of  1949  have  been  reported  in  a  separate  • 
Period io  Status  Report  covering  Task  Order  No.  VI  (Reference 
No.  50-7). 
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This  report  o on tains  a  quarterly  summary  of  work 
oarrled  oat  under  Contrast  No ear-  777 1  Task  Order  Hat  S-  by 
the  Woods  Eole  Ooeanographio  Institution  under  the 
following  headings:  - 


""^Papers  Published;  > 

— Papers  Submitted  for  Publication;  5 
-?■  Papers  Presented  at  American  Soolety  of 
Limnology  and  Ooeanographyj^ 

^•Ooeanographio  Surreys  off  iSast  Coast  of  U.  s« 
between  Miami,  Florida,  and  Cape  Qatterasv  . 
Arotlo  Oceanography; 3 

^  Salinity  Titrations  and  Calibrations  of  Thermo¬ 
meters;. 

Sea  Surf aoe  Ware  Studies ; 

—/Unattended  Ooeanographio  Instruments • 

^  Eleotrokinetograph  Cruise;. 

Multiple  Sea  Sampler; . 

Assistance  to  Hydrographio  Offioej^ 

-y  Assistance  to  Raral  Researoh  Laboratory j  a***1- 
_ 5.  Personnel^ 

^  a .iS77?<<c  r 
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10 
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Papers  Published 


"The  Principles  of  Time  Series  Analyses  Applied  to 
Ooean  T/are  Data",  Prop.  Nat.  Acad,  Sol. .  Vol.  35*  No.  9* 
pp.  518-528,  Sept.  ,  19497^7  Dr.  H.HS7  Solve  11. 


Papers  Submitted  for  Publication 

"The  Water  Structure  In  the  Brovmson  Deep"  by  Mr. 

11.  J.  Poliak  has  been  submitted  to  the  Trans.  Amer. 

Geophys.  Union  for  publication*  ~ 

"Problems  in  Statistical  Analyses  of  Geophys loal 
Time  Series"  by  Dr.  II.  R.  Seiwell  has  boon  submitted 
to  Solenoe  for  publloation. 

"A  New  Keohanloal  Auto  Correlator"  by  Dr.  n.  R*  Seiwell 
has  been  submitted  to  Review  of  Scientific  Tnetrimwnte  for 
publloation. 


Papers  Presented  at  American  Soolety  of  Limnology  and 
22P.aPograpb £ 


"Beharior  of  Tides  in  iitibayments"  by  Dr.  A.  C.  Redfield 


5 


3  • 


^Sona  Now  Results  on  the  Behavior  of  the  Gulf  Stream 
System"  by  Dr.  tf.  L.  Ford  (Naval  Research  Sstablishment, 
Halifax,  N.  S, )  and  Ur.  7.  C.  Fuglister. 


Ooeanographlo  Surveys  off  Bast  Coast  of  U.  S.  between 

The  drafting  of  temperature,  salinity  and  density 
profiles  of  the  CAHYN  (#7)  and  ALBATROSS  III  (#16,  19, 

21  and  22)  oruisee  has  been  completed  as  well  as  areal 
plots  of  these  qualities  at  several  levels.  These  data 
appear  to  support  the  general  postulate  of  the  non-tldal 
circulation  over  the  continental  shelf  off  the  Carolina 
bays  as  outlined  in  VfflOI  Reference  no.  49*6  by  Bumpus 
and  \7ehe. 

Figure  1  indicates  the  seasonal  progression  of 
temperature  and  salinity  over  the  region. 

A  oareful  study  of  the  Geological  Survey* s  water 
supply  papers  has  been  made  preliminary  to  an  attempt 
to  evaluate  the  influence  of  effluent  waters  in  the 
circulation  pattern. 

The  U.  S.  Fish  and  I7ildlife  Servloe,  WHO  I,  and  the 
University  of  North  Carolina,  Institute  of  Fisheries 
Researoh  cure  planning  two  further  oruises  on  the 
ALBATROSS  III.  The  first  oruise  to  bo  oonduoted  in  early 
January  will  oolleot  temperature,  salinity,  oxygen  and 
phosphate  data.  In  addition,  drift  bottles  and  drift 
oards  will  be  released  at  50  positions  in  North  Carolina 
waters.  During  the  second  oruise,  in  late  February,  tem¬ 
perature  and  salinity  data  and  bottom  samples  will  be 
oolleoted  and  drift  bottles  will  be  released. 

The  exeoellent  results  obtained  by  Dr.  Ketohum  and 
Dr.  Redf ield  in  the  New  York  Bight  area  has  stimulated 
us  to  attempt  drlf t  bottle  experiments  off  North  Carolina. 

It  is  hoped  that  this  program  will  bring  to  bear 
evidence  of  varying  typos,  ooeanographlo,  hydrographic 
and  geological,  in  an  endeavor  to  describe  the  circulation 
in  North  Carolina  waters. 

This  work  is  being  oarriod  out  by  Messrs.  Bumpus, 
Miller  and  Hayes  with  drafting  being  done  by  Nr.  Pasley. 


Arotlo  Ooeanographv 

Mr.  Hoadley  and  Hr.  Owen  returned  from  Point  Barrow, 


•.KL 


Alaska/  in  the  latter  part  of  Deoember  at  completion  of 
their  two  nonth  tour  at  the  Arotlo  Researoh  Laboratory* 
Their  aotivitles  hare  been  reported  in  informal  reports 
from  Point  Barrow*  Temperature,  salinity,  ioe  thickness 
and  ioe  growth  measurements  were  made  in  tho  Point  Barrow 
Camp  area  and  three  cruises  were  made  in  ooastal  waters 
off  the  Camp  area  to  distanoes  as  great  as  eight  miles  to 
measure  temperature  and  salinity.  The  absenoe  of  the  ioe 
pack  in  the  immediate  vlolnlty  of  Point  Barrow  prevented 
the  study  of  the  growth  of  paok  lee  and  testing  of  ooeano- 
graphlo  instruments  on  the  ioe* 

At  tho  end  of  November,  Messrs.  Metcalf  and  Poliak 
commenced  preparations  for  an  arotlo  orulse  on  the 
U.S.S.  J2DIST0  to  start  in  the  middle  of  January  1950. 

These  preparations  included  a  conference  with  Hydrographio 
Of floe  and  CNO  representatives  in  Washington,  D.  C.,  early 
in  Deoember  and  numerous  visits  to  the  U.S.S.  ED IS TO  in 
Boston,  Mass.  The  gathering  of  oo eanogr aphlo  equipment 
and  the  installation  of  a  suitable  hydrographio  winch  on 
the  ship  were  the  greatest  problems* 


Salinity  Titrations  and  Calibrations  of  Thermometers 

The  following  groups  of  salinity  samples  have  been 
titrated: 


ALBATROSS  III,  Cruises  21  and  22  242 

CARIN  Cruises  12,  13  and  14  129 

ASTER  IAS  (New  Bedford)  108 

TJ.S.S.  I.IALOY  250 

U.S.S.  EDISTO  150 

U.S.S.  CORSAIR  290 

'  BLUE  DOLPHIN  300 

ATLANTIS  Cruise  157  150 

U.  S.  Fubllo  Health  Service  29 

ill8oellaneous  J£i 

1,658 

This  work  has  been  oarrled  out  by  three  full-time 
technicians  under  the  supervision  of  Mr.  Poliak. 

The  followinr  thomexaetors  have  boon  received  for 
calibration: 

U.  S.  Navy  Hydrographic  Office  (for 
U.  3.  Coast  Guard)  10 

Statements  of  examination  have  been  issued  for  the 
following  groups  of  thormometers: 


Bhaatlsfactony 

3 


Index  Pressure 

Carr.  Factor  Vo 


Hydrographic  Office  27 

Fish  and  Wildlife  Service 
(Woods  Hols.)  4 

WROX  12 

Berauda  Biological  Station  2 
Pacific  Ooeanio  Fisheries 
Investigation  11 


$3 


l 

T 


It  la  with  deep  regret  that  wo  announce  the  aooidental 
death  of  Edward  Penrose  who  designed  and  constructed  the 
thermometer  calibrating  equipment  and  *>««  so  oaref ally 
calibrated  reversing  thermometers. 

Ur*  Frederick  Pingree  Is  learning  the  techniques  of 
thermometer  calibration  under  the  supervision  of  Ur. 

Bumpus. 


Sea  Surfaoe  Wave  Studies 

Research  was  divided  as  follows: 

1.  Construction  and  testing  of  new  wave 
measuring  equipment. 

2.  Analyses  of  sea  surfaoe  wave  reoords. 

3.  Experimental  oorrelogram  analyses  of 
mathematical  models. 

In  (1)  above,  equipment  was  designed  to  measure  wave 
height  variations  of  less  than  one  inch.  Wave  poles  were 
built  to  have  alternate  blaok  and  white,  one -inoh-divis ions. 
Field  tests  were  oarried  out  in  the  deeper  part  of  Woods 
Hole  Harbor  under  a  variety  of  sea  states.  The  poles  were 
maintained  in  fixed  vertical  positions  by  woo no  of 
weighted  baffles  and  provide  the  background  for  photo* 
graphing  sea  surfaoe  variations  with  a  16  am  motion  pioture 
camera,  equipped  with  a  12-inch  telephoto  lens,  at  a  speed 
of  64  frames  per  second. 

The  oorrelogram  analysis  of  a  record  taken  in  this 
test  is  illustrated  by  Figure  2.  It  shows  a  constant 
period  of  57  frames  length  equal  to  57/64,  or  0.89  seconds.' 

The  ourve  damps  to  a  terminal  amplitude  of  rm  •  0.496.  The 

T 
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amplitude  of  the  0*89  second  trigonometric (  obtained  b y  a 
least  square  fit  to  the  basio  data.  Is  C  »  0*664  inches* 

The  oorrelogram  of  the  residuals,  remaining  after  sub¬ 
traction  of  this  trlgoncmetrlo  from  the  basic  data, 
indicates  a  near  random  sequence  (figure  3), 

In  (2)  and  (3)  above,  the  analyses  of  summer  and  fall 
wave  reoords  from  several  points  off  Cape  Cod  have  been 
carried  on  parallel  with  a  study  of  experimentally  generated 
models  of  various  combinations  of  trigonometric ,  auto¬ 
regressive  and  random  functions.  More  than  fifty  models 
have  been  subjected  to  oorrelogram  analyses  and  their  pro¬ 
perties  computed  for  comparison  with  known  parameters,  ns 
a  result,  various  limitations  and  properties  of  the  oorrelo- 
gram  have  been  brought  out  which  aid  in  the  interpretation 
of  similar  analysis  of  natural  wave  data*  It  appears  that 
oorrelogram  analysis  permits  initial  identification  as  to 
whether  the  basio  series  is  random,  perlodio  in  one  term 
only,  perlodio  in  more  than  one  term  or  completely  auto¬ 
regressive,  In  the  special  oase  where  the  basio  series 
contains  a  single  sine  wave,  the  oorrelogram  is  a  cosine 
curve  of  that  period  having  equal  distances  between 
suooessive  peaks  and  suooessive  valleys  (suoh  as  figure  2) 
and  whioh  damps  to  a  terminal  amplitude,  the  value  of  the 
latter  depending  on  the  per  oent  variability  of  the  basio 
trigonometric  to  the  total  data.  On  the  other  hand,  when 
the  basio  series  contains  several  eyolloal  terms,  the 
oorrelogram  will  not  have  a  constant  period,  distances 
between  suooessive  peaks  and  suooessive  valleys  are  not 
constant,  and  damping  is  not  consistent  over  more  than  two 
or  three  oyoles.  Distinction  between  the  two  types  of 
series  becomes  apparent  after  two,  and  not  more  than  four, 
oyoles  of  the  oorrelogram  have  been  examined.  When  this 
latter  situation  occurs,  additional  information  may  some¬ 
times  be  obtained  by  a  Fourier  transform  of  the  auto 
correlation  funotlon  into  its  approximate  power  speotrum. 

In  the  speoial  oase  of  the  basio  data  being  completely 
autoregressive,  the  oorrelogram  damps  to  zero  after  a  few 
cycles* 

The  meohanioal  auto  correlator  has  been  in  oonstant 
use  (figure  4)*  In  the  computation  of  auto  correlation 
ooeffioients .  it  permits  a  man-hour  reduction  to  approxi¬ 
mately  ono-flfteanth  of  that  required  for  hand  computation 
using  electrically  operated  computing  machines. 


Unattended  Ooeanographlo  Instruments 

The  second  model  of  the  three  year  temperature  reoorder 
has  been  completed  and  has  been  given  a  short  test  off  the 
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dook.  Some  very  small  changes  have  been  made  and  ports 
drawings  have  been  completed  so  that  if  desired,  a  number 
of  recorders  oould  be  made  without  delay. 

A  projector  for  the  Luoite  slides  is  being  developed 
so  that  an  enlargement  of  the  rooord  can  be  made  on  8£” 
by  11"  papor  direotly  from  the  slide.  The  slide  oan  be 
viewed  with  an  eye-piece  at  the  present  tine.  Three  views 
of  the  instrument  are  shown  in  Figure  5. 

The  recording  side  of  the  instrument  is  shown  in 
Figure  5a.  The  driving  motor  for  the  dock  meohanism  is 
shown  as  A,  micro  switohes  for  the  meohanism  as  B, 
recording  Luoite  slide  C,  stylus  arm  D,  bourdon  and  con¬ 
nected  capillary  K,  O-rings  to  seal  oap  F.  Figure  5b 
shows  additional  parts  on  the  under  side  of  the  reo order! 
olook  mechanism  G,  battory  supply  H,  silica  gel  dryer  J, 
and  handle  for  carrying  movement  when  not  in  actual 
recording  K.  Figure  5c  illustrates  the  instrument  in  the 
case,  carrying  handle  removed,  showing  mooring  thimble  L. 


It  has  been  found  that  a  more  reasonable  method  of 
attaching  to  the  case  will  be  through  an  eleotrlcally 
Insulated  connection.  The  prosent  change  being  made  is 
to  add  a  sturdy  pieoe  of  micarta  to  the  end  of  the  case 
and  anchor  a  galvanized  steel  eye  in  the  nioarta.  This 
would  prevent  the  connection  of  steel  to  brass,  whioh 
results  in  rapid  eroding  of  the  steel. 


The  only  change  in  the  ourrent  meter  since  the  last 
report  is  that  we  are  now  planning  a  sawtooth  path  for 
the  miniature  photograph  of  the  oompass  faoe  to  utilize 
the  full  width  of  the  film,  iiaoh  oycle  of  the  sawtooth 
will  occur  once  per  hour  Instead  of  onoe  per  day  as  pre¬ 
viously  reportod.  It  has  boon  found  that  a  good  photo¬ 
graph  of  the  compass  face,  $  mm  high,  oan  be  obtained 
and  ten  to  twelve  photographs  per  hour  plaoed  vertically 
on  the  film  will  consume  1/8 "  of  film  per  hour.  This 


means  that  the  optimum  maximum  number  of  recordings  per 
day  would  be  approximately  240,  assuming  the  ia»T<ininn  ourrent 
velocity,  with  space  for  480  per  day  if  the  ez$eotant 
maximum  ourrent  is  exceeded.  The  Internal  parts  of  the 
ourrent  meter  are  approximately  20  per  cent  completed, 
and  we  expect  to  have  the  first  working  model  finished 
by  liar  oh  fifteenth. 


Blootrokinetograph  Cruise  -  navigation  Through  a  Major 
Ooean  Current 


As  a  test  of  the  effectiveness  of  the  tflootrokinetograph 
as  a  ourrent  measuring  instrument,  ATLANTIS  Cruis9  159, 


Figure  5a 


Figure  5b 
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8-21  December  1949 ,  was  spent  In  an  attempt  to  hold  the 
ship  on  a  segment  of  the  line  which  outs  the  Gulf  Stream 
and  joins  Montauk  Point  and  Bermuda.  In  order  to  run 
this  line,  the  steered  heading  of  the  ship  was  oorreoted 
every  hour  in  suoh  a  way  that  the  bow  was  turned  upstream 
sufficiently  to  correct  for  the  downstream  drift  detected 
by  the  Eleotrokinetograph.  The  angle  between  the  steered 
heading  and  the  intended  course  line  depended  on  the 
velocity  of  the  ourrent  and  the  velocity  of  the  ship.  The 
forward  speed  of  the  ship  was  measured  by  Pitot  meter.  To 
determine  the  oorreoted  heading,  a  length  proportioned  to 
the  forward  speed  was  used  to  close  the  veotor  triangle 
oamposod  of  the  current  vector  and  the  direction  of  the 
intended  course.  The  forward  speed  veotor,  having  known 
magnitude,  and  the  Intended  course  veotor  having  known 
direction,  the  observed  current  veotor  permittod  the 
direction  of  the  first  and  the  magnitude  of  the  second  to 
be  determined. 

The  headings  steered  through  tho  Gulf  Stream  made 
angles  as  great  as  54°  with  the  intended  course  line.  The 
Gulf  Stream  was  orossed  twice  completely  and  twioe 
partially  during  1006  miles  of  sailing  along  a  430  mile 
line  segment.  Tho  geographlo  progress  of  the  ship  over  the 
bottom  was  checked  hourly  by  Lor an.  Lor an  data  provided 
geographic  control  ppints  for  the  final  oaloulatlon  of  the 
results  of  the  experiment,  but  these  observations  were  not 
used  in  the  actual  performance  of  the  steering  experiment. 
The  rules  and  assumptions  of  the  experiment  were  as  follows: 

1.  In  order  to  avoid  too  frequent  course  changes 
with  ouoh  observed  fluctuation  of  ourrent,  the  headings, 
oorreet  at  the  beginning  of  eaoh  hour,  were  maintained 
throughout  tho  hour.  Thus,  in  increasing  ourrents  the  ship 
was  drifted  downstream  by  an  amount  proportional  to  the 
increase,  and  in  decreasing  currents  the  ship  worked  up¬ 
stream  by  an  amount  proportional  to  the  decrease.  In  that 
approximately  the  same  current  systems  were  traversed  in 
opposite  directions,  this  rule  is  assumed  to  have  introduced 
no  important  systematic  errors  over  the  whole  orulee,  or  on 
corresponding  legs  in  opposite  dlrootions,  but  to  have 
contributed  to  the  random  error  in  the  final  result. 

2.  v/indage  introduces  an  experimental  error  in  the 
goographlo  data  obtained  by  Lor an  but  not  in  the  dead 
reckoning  data  of  the  experiment.  V/ind  will  set  the  ship 
geographically  but  only  ohange  the  direction  in  which  the 
submerged  oable  and  eleotrodes  ore  towed.  The  direction 
of  the  inter electrode  length  differs  from  the  steered 


heading  by  arotan  ■  D/cs,  where  D  is  the  rate  of  lateral 
drift  due  to  windage,  and  Ca  Is  the  ships  speed  through 
the  water  In  the  direction  steered.  Consequently,  wind 
drift  Is  not  observed  In  combination  with  the  measured 
current  exoept  as  a  snail  error  In  direction.  Sales  from 
the  northeast  and  north  oaused  considerable  geographic 
drift  and  eventually  foroed  the  ship  to  heave  to  for  24 
and  47  hours  respectively.  In  order  to  render  the  experi¬ 
mental  data  homogeneous  It  was  necessary  to  oounteraot 
the  effeots  of  wind  by  adjusting  the  Intended  line  and 
geographic  data  as  though  it  too  had  been  drifted  by  the 
wind.  In  this  way,  the  dead  reckoning  results  and  geo¬ 
graphic  results  were  reduoed  to  terms  of  the  observed 
current  and  ships  velocity  as  the  principal  experimental 
quantities. 

3.  A  "k"  faotor  of  unity  was  used  In  all  calcu¬ 
lations  of  current  at  sea  In  order  that  a  characteristic 
deep  water  "k”  faotor  might  be  determined. 

The  greatest  geographic  departure  from  the  Intended 
line  was  8.3  miles  (15*1  km)  due  to  windage.  The  average 
geographlo  departure  from  the  intended  line,  excluding 
windage,  was  +.  miles  (+  2.8  km).  At  the  and  of  the 
experiment  the  ship  passed‘"her  Initial  position  at  an 
effective  geographlo  dlstanoe  of  1.8  miles  (3*3  km)  down¬ 
stream.  By  dead  reckoning  of  the  total  drift  measured  by 
the  eleotromagnetlo  method,  the  ship  passed  her  Initial 
position  at  an  effective  dlstanoe  of  52.2  miles  (95*2  km) 
upstream.  In  that  this  amount  of  net  progress  was  made  In 
a  direction  at  right  angles  to  the  intended  line  and  the 
ship  dosed  the  oourse  on  the  opposite  side  of  the  intended 
line,  the  total  drift  must  have  been  the  sum  of  the  observed 
drift  and  the  error  of  olosuro,  54.0  miles  (98.5  km).  On 
the  assumption  that  "k"  was  unity,  the  electromagnetic 
method  deteoted  95*2/98.5  or  96.7  per  oent  of  the  true 
drift.  The  oorroot  net  drift  would  have  been  obtained  if 
"k"  had  boon  assumed  to  be  98,5/95.2  or  1.04.  The  probable 
error  of  this  result  can  be  estimated  from  ratio  of  the 
average  geographic  departure  from  the  intended  line,  +  2.8  km, 
to  the  total  drift,  98.5  km,  in  which  case  ”k”  =  1.04’%  0.03. 
This  value  is  in  good  agreement  with  the  average  of  five 
Class  IV  determinations,  1.04,  made  earlier  in  the  same 
general  vicinity,  but  the  scatter  of  these  values  is  1.01 
to  1.10.  It  is  presumed,  therefore,  that  the  raw  data  from 
these  deop  water  measurements  are,  on  the  average,  in  error 
less  them  10  per  cent,  and  that  if  the  deep  water  average, 
1.04.  has  sufficiently  general  signifioanoe  to  be  regularly 
applied  to  oorreot  the  systematic  &  0g  error  of  current 


observations ,  the  random  errors  remaining  may  be  estimated 
provisionally  in  the  order  of  5  per  oent.  Figure  6 
graphically  compares  the  oourse  made  good  as  determined  by 
lor  an  fixes  with  the  dead  reckoning  of  ooursee  steered  to 
oounteraot  the  anticipated  drift  by  measured  ourrents. 


Multiple  Sea  Sampler 

Six  multiple  sea  samplers  have  been  nmnuf aotured  by 
our  maohine  shop.  One  has  been  sent  to  the  Admiralty 
Researoh  Laboratory,  Tedding ton,  England  for  use  aboard 
its  vessel.  DISCOVERY  II.  It  is  planned  to  sell  or  loan 
the  remaining  samplers  to  interested  oceanographic 
laboratories  located  in  this  oountry  and  in  Canada.  These 
samplers  hare  been  built  by  Institution,  not  Government 
funds. 


Assistance  to  the  Hvdrographlo  Office 

Three  groups  of  enlisted  personnel  (five  men  in  each 
group)  have  reoelved  a  week's  training  in  the  laboratory 
and  in  local  miters  on  the  operation  of  the  bathythermo¬ 
graph,  aoourate  presentation  of  the  ships  traok  and  tem¬ 
perature  profiles  in  connection  with  project  AMOS 

Eight  Phleger  Care  Samplers  are  being  manufactured 
in  our  maohine  shop  for  the  Ooeanographlo  Division,  Hydro- 
graphlo  Office.  This  order  is  approaching  completion. 


Assistance  to  the  Naval  Researoh  Laboratory 

The  temperature  and  salinity  data  collected  on  board 
the  U.S.S.  MALOY  and  PCE  849  in  the  Bermuda  triangle 
during  the  previous  quarter  were  completed  and  forwarded 
to  the  Naval  Researoh  Laboratory. 

This  work  was  oarried  out  by  Mr.  Miller. 
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-  INTENDED  LINE 

COURSE  MADE  GOOD 
GOAT  AS  DETERMINED  BY 
LORAN  FIXES. 

O’  FIRST  LEG,  I  46°  T,  0“  A 
0  •  SECOND  LEG  ,  326*T,  A-B 
A  •  THIRD  LEG  ,  I4  60T,B-C 
»  •  FOURTH  LEG.  326°T,  C-D 

4-0—  ARROW  THROUGH  FIX 
INDICATES  DIRECTION  OF  WINOS 
OF  MODERATE  TO  GALE  FORCE. 

• - •  OEAD  RECKONING 

OF  COURSES  STEERED  TO 
COUNTERACT  THE  ANTICIPATED 
DRIFT  BY  MEASURED  CURRENTS. 

•— arrowheads  indicate 

DIRECTION  OF  SHIP'S  PROGRESS. 
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GENERAL 

TASK 

ASSIGNMENT 

C.  0*D.  Iselin** 

A,  C.  Redfield 

F,  C.  Ryder 

Jeanne  M,  Backus 

Dir eo tor 

Associate  Direotor 
Assistant  to  the  Direotor 
Secretary 

574 

HYDROGRAPHIC 

OBSERVATIONS 

AND 

ANALYSES 

Robert  Abel 

Dean  Bumpus 

Carlyle  Hayes 

Frank  J.  Mather  III 
W,  G,  Metcalf 

Arthur  Miller 

David  M,  Owen 

Martin  J,  Poliak 

L,  V,  Worthington 

Chemist 

Oceanographer 

Hydrographic  Technician 

Researoh  Associate 

Research  Associate  in  Arctic 
Oceanography 

Research  Associate 

Uydrographio  Technician 

Physioal  Oceanographer 
Uydrographio  Technician 
_ 4614 

CURRENTS 

Louise  Allen 

Laboratory  Helper 

AND  WAVES 

Ruth  Barker 

Technician 

Rlohard  Dinmock 

Technician 

Louise  Dudley 

Secretary >Teohnio ian 

Thomas  Duke 

Researoh  Assistant 

Henry  Hall 

Teohnioian 

Mary  Hunt 

Statistical  Teohnioian 

Arthur  KLebba 

Researoh  Associate 

H,  R,  Selwell 

Physioal  Ooeanocrapher 

nenry  Stommel 

Physioal  Ooeanographer 

W.  S,  von  Arz 

Physioal  Ooeanographer 

Dorothy  Yarnold 

Laboratory  Helper 

585 

PHOTOGRAPHY 

G.  O.  Pasley 

Draughtsman 

AND 

Claude  Ronne 

Photographer 

DRAFTING 

Era  Shelnut 

Draughtsman 

John  St  imps  on 

Draughtsman 

1494 

MISCELLANEOUS 

SHOPWORN  AND 

LABORATORY 

ASSISTANCE 

226 

w  Han  Day  eons lets  of  8  working  hours, 

**  Tins  not  Included  in  figures  for  Man  Days, 


GRAND  TOTAL 


15494 


